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7> Program Review Data and Resources
7> Submission Information (REQUIRED)

Lead Writer: Claude Mona
Name of Liaison: Pegah Motaleb

Department Chair: Don Barrie

Name of Manager/Service Area Supervisor: Susan Topham

Is this a CTE program? No

7 Faculty/staff (REQUIRED)

e Number of T/TT Faculty: 4

e Number of Adjunct Faculty: 9

e Number of sections taught by T/TT Faculty: 13

Percent of FTEF taught by T/TT Faculty: 44 (spring 2018)
e Number of Pro-Rata Faculty: 0

7> Program Mission (REQUIRED)

The program offers Certificates of Achievement and an Associate in Science degree in Physics. However, the primary
mission of the program is to provide curriculum designed to prepare students for transfer to other institutions where they
will complete their educational goals. Many of the students are preparing for transfer in pursuit of engineering or physics
degrees. In addition, the program serves to prepare life science students for admission to optometry, physical therapy,
dental school, radiologic technology and other medical programs. Through the general education physics course, the
program helps students attain a fundamental understanding of the concepts and scientific principles that will help them
make informed and responsible decisions regarding issues they will face as citizens. The common elements through all
courses offered in the program are the development of critical thinking skills and understanding of the scientific method
and its application.

7> Program Overview (REQUIRED)

Form: 2018/19 Comprehensive Program Review Instructional Program Overview Section (See appendix)

A

Curriculum (REQUIRED)

Form: 2018/19 Comprehensive Program Review Instructional Curriculum Section (See appendix)

7> Outcomes and Assessment (REQUIRED)
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Form: "2018/19 Comprehensive Program Review
Instructional Program Overview Section"

Created with : Taskstream
Participating Area: Physics

(REQUIRED) Program name
Physics

(REQUIRED) Program strengths
Discuss strengths of the program.

The strengths of the program stem from talented professionals - both classified staff and
faculty - that care about the education and success of all enrolled students. The faculty are
engaged in a continuous process of refinement of existing curriculum and ongoing attempts
to develop new ways with which to engage enrolled students as well as the broader
community. Without a doubt, the success of the program is a direct result of the
commitment of the faculty to provide the best possible experience for all physics

students. Please note that the program makes no distinction between tenure and adjunct
faculty in this description. Our adjuncts are as talented and dedicated as the contract
faculty. They routinely offer to assist in outreach and extracurricular activities - often
without compensation - all for the benefit of our students. It will be remarked later that the
adjuncts are less engaged overall, often stemming from the necessity of accepting multiple
teaching assignments at different campuses. This is not meant as a denigration, but rather
a reflection of the reality of their situation. When they are at liberty to do so, our adjuncts
invest heavily of themselves into the program and its success.

Supporting the classroom efforts are the physics laboratory sections. There, the dedicated
and innovative Instructional Laboratory Technicians maintain, repair and build the apparatus
necessary to enable students to experience the classroom topics in a hands-on setting. It
has often been remarked by students that the laboratory sections allow them to make
concrete associations between the often ethereal topics developed in the lectures and the
practical applications of such ideas. Although there are ongoing efforts to upgrade and
replace outdated equipment, the ILTs are able to coax life out of devices that are well past
their prime. The degree of brainstorming and collaboration between faculty and staff leads
to improved educational outcomes for students. Some time spent in consultation with the
ILTs early in the planning stages can often save time and wasted effort.

In addition to the 'standard' avenues for interaction with students several of the physics
faculty are engaged with the STEM Peer Mentor Program to promote peer to peer
collaboration and the development of a community of scholars in physics. Faculty also
participate in the Mesa Research Conference, helping guide students through the process by
which research is conducted, analyzed and presented to a general audience. Physics faculty
participate in various campus events and interacted with both students and the general
populations, promoting interest in the program, department and college as a whole. The
'Non-Newtonian Fluid' demonstration proved to be wildly popular and a steady stream of
visitors stopped to talk with faculty during a campus wide outreach event last

spring. Faculty have also participated in the Mesa STEM Lecture Series, giving talks that are
well received by the students as well as general audience members.

Finally, the faculty are always on the lookout for opportunities that are available to
students, even those that have yet to complete the introductory course work. Over the past



few years, there have been an increasing number of students that have participated in a
NASA program which invites community college students to meet with NASA engineers and
scientists in a 'science camp' setting. Upon arrival they are formed into teams and work
together to solve real-world problems faced by the space agency. The contract faculty make
sure students are aware of such opportunities and often assist the students in the
application process by writing letters of reference on their behalf. An informal partnership
with the UCSD High Energy Research Center has resulted in several guest lectures delivered
to Mesa physics students. These lectures are paired with an invitation to visit the center.
After a visit it is not uncommon for a students to be offered an internship or other paid
research opportunity. Scholarships and summer undergraduate research programs are also
heavily promoted and student participation is strongly encouraged.

Overall, the dedication of the faculty helps prepare students for a successful transfer -
whether to a four-year institution for a science degree, or to a technical program such as
physical therapy, radiation technician, and optometry, or to medical school. In recent years,
Mesa physics students have embarked on successful academic careers at such prestigious
institutions as UCSD, UCB, Stanford, Cal Tech and MIT. These efforts on the behalf of the
students does not go unnoticed and more than one successful graduate has taken the time
to reach out to the faculty that set them upon their path to express gratitude and to
personally thank them for providing such a rewarding undergraduate experience.

By all measures, this is the definition of success!

(REQUIRED) Program challenges
Discuss challenges to the program.

The primary challenge to the continued tradition of excellence has been a steady erosion of
contract faculty without replacements. Before the onset of the hiring freeze the physics
program employed six tenured or tenure track faculty. Five of these were contract faculty in
the physics program and one served as both physics and astronomy faculty. In the past four
years two physics faculty have retired, with one more retirement to be announced in the
next one to three years. This is of significant concern.

These reductions came during a time of increasing enrollment and sections offered. Instead
of shrinking, the program should have been adding contract faculty positions during this
time. The outcome of this reduction has been felt in multiple small ways that combine to
threaten the efficacy of the program. The shift in administrative burdens to the remaining
physics faculty has been significant. Necessarily, any time spent on such matters reduces
time spent with students or improving curriculum and this has started to produce
measurable effects on the most vulnerable student populations. In a similar vein, the
adjunct faculty are left mostly to their own devices as there is typically a single contract
faculty member teaching any particular course. With a full load, overload, administrative
tasks and student contact hours the remaining contract faculty have little time to spare.
This limits time spent with adjunct faculty and makes their integration into the program
more difficult.

Thankfully, a position has been advertised and interviews have been held so that the trend
of faculty loss without replacement will not continue unabated. A second contract position is
slated to be opened in the spring of 2019. When these contract faculty positions are filled,
the program will still be understaffed but at least the declines will have been somewhat
offset. A return to 'pre-freeze' staffing levels does not take into account the growth in
program offerings. As such, two more contract faculty in physics is desirable if the program



is to reverse the recent declines and return to the standard of excellence that had been a
department tradition for many years. One of these two positions would be to accommodate
for the growth and the second would be to act as replacement for the upcoming faculty
retirement. This would provide the stability needed for contract faculty to properly mentor
students, develop and refine lecture and laboratory curriculum and allot the administrative
requirements imposed by CLO evaluations and the program review process in a more
equitable way. It would also shift the adjunct to contract ratio significantly towards a more
equitable level.

Ongoing issues involve equipment that is showing signs of age. This directly affects the
quality of the student's experience in the laboratory setting and prevents the development
of new laboratory exercises since funds and ILT time are diverted into prolonging the life
span of the equipment instead of developing new laboratory exercises and experiments that
utilize technology now commonly available. There have been multiple instances of students
reporting that the equipment they used in their high school was of higher quality and/or
more recent manufacture than that used in the Mesa physics program. While much of what
is appealing about the study of physics is the relatively simple design of experiments,
acquiring sufficient equipment to stock each lab station and still have a backup in case of
unexpected failure is a slow process requiring multiple years of BARC requests. At this time,
existing equipment is beginning to fail faster than new equipment is being purchased, given
the slow and erratic BARC process. While it is understandable that the purchase of new
equipment should undergo an extensive review and validation process, in many cases
simply trying to replace existing equipment is nigh impossible.

The final persistent challenge to the program has to do with the level of preparedness of the
students. Clearly, it is expected that students will arrive at a community college with a
larger 'spread’ of abilities and experiences than might typically be encountered at a four-
year institution. The inclusion of prerequisite courses is the attempt by which some measure
of 'standardization' of the student population is achieved. However, there are such dramatic
differences in the rigor and depth of the instructors teaching the prerequisite course work
that a significant fraction of the students entering the physics program display one or more
persistent mathematical and/or deductive reasoning deficits. These deficits interfere with
the acquisition, retention and comprehension of new information.

Students often are able to articulate the fundamental principles involved in analyzing a
situation but are unable to correctly execute the mathematical manipulations required to
obtain the solution. Perhaps more troubling are the students that are able to arrive at a
solution but are unable to explain how or why such a solution is the correct one. They can
'do math' but it might as well be witchcraft for the level of understanding that is displayed.
This disconnect extends to such mundane matters as labeling the axes of a graph, or
calculating the slope of a line. Ostensibly, these were all skills that students encountered in
multiple mathematics classes before they were permitted to enroll in a physics course. The
absence of these fundamental skills impedes the student's success. Although faculty stand
ready to refer students to existing campus resources it is often the students that need the
assistance the most that are the most reluctant to engage with their professors and take
advantage of the opportunities afforded for improvement. These deficits have a direct
impact on the success rates of students enrolled in the physics program courses and pose a
significant challenge in attempting to meet the target retention and success rates set by the
college as a whole.

(REQUIRED) External influences
Discuss external influences (Collegewide and beyond).



Of course, the preparedness of the students is dependent on factors external to the
program. Preparatory course work is completed at a number of institutions over a number
of years and these random elements are well outside the program's locus of control. It is
disconcerting that such a degree of variance exists. Ideally, the prerequisite courses would
all do an adequate job of preparing students for success once they are enrolled in a physics
course, regardless of where said course work was completed. This , however, does not
seem to be the case. While faculty are inclined to offer assistance, in some cases the gap is
so large that all that can be done is to suggest additional resources to these students. MT2C
Tutoring, STEM Peer Mentor Program and Math Department Workshops are all possible
avenues to enable success. The cruel irony is that students in the most vulnerable and
unprepared populations are typically the least likely to seek out these resources.

Additional factors that affect enrollment in sections and the demand for additional sections
have to do with the overall economy. Enrollments and demand for classes tend to decline
during periods when job opportunities are abundant and climb when the economy is
undergoing recession. Additionally, the number of physics courses offered elsewhere in the
district also have an effect on enrollment at Mesa. Given that the economy is in a period of
expansion and there are an increasing number of sections offered by Miramar College, some
decline in enrollments was to be expected. To date, the decline has been modest,
amounting to less than 10% of the enrolled population over the past year. This shows that
obtaining their STEM education at Mesa is still something that our students value highly.
This perceived value is the result of the years hard work invested by the faculty and staff,
and it is this reputation that is most endangered by insufficient contract faculty staffing
levels.

(REQUIRED) Areas of Focus

Describe one or more areas that your department is focusing on. You will refer to this
response in the Program Analysis Section.

For now, the program is completely focused on filling the long-vacant contract faculty
positions. Following the hiring of successful candidates, efforts will shift towards integrating
these new hires into the department in as short a time as possible. Following this period of
integration, the task of revitalizing and reinventing the program will continue apace. As the
administrative burden becomes shared more equitably, the focus will shift back onto
students. Development of curriculum as well as upgrades of laboratory experiments will
return to a more normal schedule. This will mean multiple BARC requests over number of
years so there will be a great deal of effort that will be involved in coordinating requests
with the development of new laboratory curriculum and the updating of existing
experiments to enable better student outcomes. Given that one of the contract positions is
directly tied to engagement and outreach amongst student populations traditionally under
represented in the STEM fields, we expect to invest significant time and energy into this
area in the short term. Adjusting curriculum in the general education physics and physical
science courses and planning outreach activities to engage the general populace will be a
journey of a thousand miles. The first and most important step on this journey will be the
first contract faculty hire in well over a decade.



Enter "not applicable" if your program is not CTE.

(REQUIRED) Describe how the program's industry partners (including advisory
committee) assist with program improvement including curriculum advice,
obtaining equipment, providing internships and finding or providing other
funding (limit 500 characters) (P.N. 1.b.). Please upload Advisory Committee
minutes from the last year here.

Enter "not applicable" if your program is not CTE.

not applicable

(REQUIRED) Describe how your program connects to High Schools, Universities
and Continuing Education, creating career pathways in your field. Include
articulation, specific projects, collaboration with teachers/professors, etc. (limit
500 characters) (P.N. 3)

Enter "not applicable" if your program is not CTE.
not applicable



Form: "2018/19 Comprehensive Program Review
Instructional Curriculum Section"

Created with : Taskstream
Participating Area: Physics

(REQUIRED) Program Name
Physics

(REQUIRED) What degrees and certificates are offered?
Associate of Science for Transfer Degree

Associate of Science Degree

Certificate of Achievement

(REQUIRED) How many of each degree and certificate have been earned in the
past 4 years?

Associate of Science for Transfer Degree: 24
Associate of Science Degree: 18
Certificate of Achievement: 39

(REQUIRED) If you have no (or very few) degrees/certificates, what other paths do
you offer? (for example, GE, transfer)

The primary role for the physics program is to provide students with a firm understanding of
the way physical processes are analyzed and modeled and the way scientific inquiry is
conducted. These fundamental skills are then refined in subsequent major-specific course
work not offered in the community college system. Upon successful completion of the
engineering physics sequence (195/6/7), most students transfer to a four year institution,
typically in pursuit of some form of STEM degree. Students that complete the 125/126
sequence that do not transfer to a four year institution often go on to participate in a life
science certificate program (optometry, dental school, radiation technician, medical school,
physical therapy and the like). Yet a third group uses the program's 100 level course to
fulfill general education requirements. Very few of the program's students enroll in physics
courses with the express purpose of obtaining an A.S. Degree or a Certificate. As such there
are many students who do not apply for these awards.

(REQUIRED) Have you developed any new courses in the past 4 years? Please
give details.

No new courses have been developed. There are insufficient full-time faculty to seriously
consider the development of a new course. In addition, since most physics students are
planning on continuing their education elsewhere only a course that could be used towards
transfer would be of value to the students. The exception might be a venture involving
computer modeling and mathematical simulation skills. These skills would serve our



students well, regardless of articulation concerns. There has been some preliminary
discussion, but the faculty's primary focus has been in support of the Peer Mentor Program.

(REQUIRED) Have you made other curricular changes? (for example,
renumbering, sequence change, co-reqs or pre-reqs)

No changes have been undertaken to date. However, the program does plan on activating
PHYS180 A/B and PHYS181. This will allow life science students that need a course other
than PHYS125/126 the opportunity to remain on campus and complete their transfer
prerequisites. This would necessitate a reduction in the number of 125/126 sections offered
so there will be an exploratory period to gauge the impact of this change on our students.

Enter "not applicable" if your program is not CTE.

(REQUIRED) List any licensure and/or accreditation associated with your
program.
Enter "not applicable" if your program is not CTE.

not applicable

(REQUIRED) Indicate the program TOP codes for your AA, AS, COA and COPs.
Please find TOP Code Link in the Directions.

Enter "not applicable™ if your program is not CTE.
not applicable

(REQUIRED) Indicate the SOC codes and title associated with your program’s AA,
AS, COA and COPs.
Please find SOC Code Link in the Directions.

Enter "not applicable" if your program is not CTE
not applicable

(REQUIRED) Select the sector associated with your program.
Link to sectors list: In process of being developed

e Other



Form: "2018/19 Comprehensive Program Review
Instructional Outcomes and Assessment Section"

Created with : Taskstream
Participating Area: Physics

(REQUIRED) Program name
Physics

(REQUIRED) We are halfway through our 6-year cycle. Is your
department/program on target to complete CLO assessment by Spring 20227?
Please attach your schedule for CLO assessment, with explanations as needed.
Refer back to Direction #3 on how to attach documents.

In a given six-year cycle, the physics program assesses each CLO twice. These assessments
include every section of each course offered in the program.

In Fall 2016 and Spring 2017 the 'Communication CLO' was assessed. During each
semester, this CLO was assessed in all sections of Physics 100, 125, 126, 195, 196 and 197.

In Fall 2017 and Spring 2018 we assessed the ‘Critical Thinking CLO'. During each semester, this CLO
was assessed in all sections of Physics 100, 125, 126, 195, 196 and 197.

In Fall 2018 we began assessing the 'Problem Solving CLO'. This will be repeated in the Spring of
2019. As before this was/will be assessed in all sections of all physics courses.

In Fall 2019/Spring 2020 we will assess the ‘Communication CLO".
In Fall 2020/Spring 2021 we return to ‘Critical Thinking'.

Finally the Problem Solving CLO will be addressed one more time in Fall 2021 and Spring 2022.

(REQUIRED) Please list your PLOs.

PLO #1 (Transfer): The courses in the program foster scholarship and facilitate the
successful transfer of students from Mesa College to other educational institutions.

PLO #2 (Scientific Literacy): The program courses develop student’'s understanding of the
scientific process and thereby enhance scientific literacy.

PLO #3 (Scholarship and Lifelong Learning): Courses offered develop students as scholars
and encourage lifelong learning by exposing the students to new concepts and by allowing
them to apply those concepts to gain a deeper understanding of the physical world.

(REQUIRED) What progress have you made in your PLO assessment? Please
attach your schedule, with explanations as needed.
Refer back to Direction #3 on how to attach documents.



We have assessed the first of our PLOs - examining the transfer rates for students that
successfully completed their physics sequence at Mesa College. This was completed and the
results were promising overall though there were as many questions raised as answered.

The plan is to assess one PLO every other year, since they depend on aggregation of data.
The hope is that larger data sets will be less affected by small fluctuations and will provide a
better long-term view of the program's successes and failures, as the case may be.

The 'Scientific Literacy PLO' is next in our evaluation cycle. It will be reported in Fall 2019.
The 'Lifelong Learner PLO' is slated for evaluation in Fall of 2021.

(REQUIRED) What have your completed assessments revealed about your
courses or program?

The CLOs reveal much about the state of our enrolled students and the PLOs give us a
chance to examine the more ethereal goals of the program.

In general terms, the CLOs have revealed persistent educational deficits in our enrolled
student population. These seem to be largely resistant to the best efforts of faculty, showing
persistence in both traditional and 'flipped’ classroom models.

Writ large, these can be generally classified into three main categories:

Deficits in mathematical ability, deficits in reading comprehension and deficits in
proportional reasoning/deductive logic. Each of these is expressed in various ways and there
is often overlap between areas. These deficits compound the difficulty level of the various
courses by forcing students to confront new ideas and unfamiliar situations without a firm
grasp on the various tools and techniques used to analyze and understand these systems.
As a result, the students spend as much time trying to understand how to use the
mathematical skills they have ostensibly learned in prerequisite courses at the same time
that they are trying to come to grips with course material. Their reading deficits inhibit
information acquisition from textbooks and written course materials. This definitely has a
negative impact on the student's ability to absorb and comprehend new - and admittedly
abstract - information. This is especially important in the PHYS195/196/197 populations
since the expectation is that students will spend a considerable amount of time in
information acquisition outside of the classroom setting.

On the other hand, the PLO outcomes assessed so far reveal that the program is successful
overall in its role in preparing students for future study.

This would seem to imply that although students are arriving in the program courses with a
range of preparatory deficits, the physics faculty does an excellent job of helping these
students identify and correct - or at least take steps towards correcting - these issues. This
is encouraging news.

(REQUIRED) If issues or problems were identified, what is your plan for
implementing change?



As has been discussed through multiple program reviews, there is no room in the physics
curriculum for remedial work. Given the scope of the material to be covered, there is little
opportunity to address some of the more pressing issues. To that end, physics faculty make
suggestions to struggling students about resources available to them that may increase
their chances for success. These include the MT2C tutoring programs, STEM Peer Mentor
Program as well as remedial workshops offered throughout the semester by the
mathematics department. It could be useful to have smaller lecture and laboratory sessions
to enable full implementation of the 'flipped classroom model'. This could allow for more
opportunity for instructors to interact with students on an individual basis as well as
providing increased chances for the students to work with the material and identify any
areas of concern early on. However, the standard practice of scheduling 'double sections' in
the classroom portion of the physics courses is in direct opposition to the education research
data on this topic. Despite this impediment, hybrid classroom models are used. Cognizant of
how little most student's read or prepare prior to coming to class, many physics course
lectures alternate between explanations of the fundamentals and modeling of applications.

Of course, physics faculty are ready to engage students in classroom and laboratory
sessions as well as in office hours to supplement the student's own efforts in this regard.
The faculty offer suggestions for approaching the subject matter: How to read a textbook
designed for a problem solving course; How to approach a problem in order to maximize
chances for success and minimize wasted time and dead ends; How to interpret the results
of laboratory experiments in the context of the course material to reinforce the key ideas. In
these matters, it is desirable to have a full complement of contract faculty. Since office
hours are one of the primary means by which students are able to receive feedback and
advice on their approaches to course material, providing the opportunity for regular and
ongoing contact is essential to foster the development of students as scientists and
scholars.

Finally, since the laboratory session is the setting in which students are often forced to
reconcile their conceptual understanding with the results of a particular experiment, any
move towards fewer students in a laboratory group will allow for increased opportunity for
the students to gain practical experience in data collection and analysis. It is often in the
laboratory that underlying weakness in proportional reasoning and deductive logic are
exposed and smaller groups make it harder for a student to 'hide' from their academic
weaknesses. This can force conversations that may not typically occur in larger group
dynamics. Being confronted by a lack of understanding early on in the process affords the
greatest opportunity for the instructor and students to make corrections. However, in order
to enable smaller group sizes it is necessary to purchase more equipment to enable more
laboratory groups. This is a significant challenge, given the multi-year process of making
BARC requests and hoping for funding to be allocated. To that end, many professors shift
students from group to group, using different pairings to try and 'expose’ students that are
struggling and then using the opportunity to suggest resources.

(REQUIRED) Based on your assessments, have you identified resource needs?

e Budget
e Equipment
e Faculty



Please provide any other comments.

Identified resource needs include contract faculty with the ability to develop student led
research projects. This contract faculty would offer STEM students enrolled in PHYS
195/196/197 the opportunity to develop research skills prior to transfer. This would
increase chances for success after transfer as students would be immediately eligible for
research internships or other learning opportunities at the transfer institution.

We would like to update our 197 course materials to take advantage of the increased
availability of technology which will allow our students to examine phenomena in a way that
was previously only possible at a major university with a robust materials and supply
budget. This will require an initial investment of capital for the acquisition of new
equipment, but the vagaries of the BARC funding process make it difficult to accomplish this
in a relatively short time frame. In addition to asking for 'new' equipment, the program is
often asking for the replacement of 'old' equipment that has already been in use for years.
It would be very useful to be able to bypass the BARC system for matters of replacing
existing equipment as each request made for replacing outdated or broken equipment
limits the possibility of obtaining new equipment - and new experiments.

Finally, the physics program shares a budget with the entire physical sciences department.
In the past fifteen years, this budget has only been reduced. It has never even been
adjusted for inflation. As a result, the budget is often exhausted by the end of the fall term,
or early in the spring. This delays equipment repair and acquisition and severely limits any
possibility to improve upon existing laboratory exercises. An increase in the budget would
allow for the repair or replacement of minor equipment not suited for a BARC request. It
would provide increased stability which directly impacts the ability to plan for program (and
department) growth, including the development of student research projects and new
courses.



Form: "2018/19 Comprehensive Program Review
Instructional Program Analysis Section"

Created with : Taskstream
Participating Area: Physics

(REQUIRED) Program name
Physics

(REQUIRED) Using the data dashboards, discuss how students are doing in your
program. Please refer to indicators of success, retention, persistence, etc.

. There are several different lenses that can be applied to the physics program course
offerings. These show differences in outcomes and are worthy of some discussion. We begin
with the overview of the overall program offerings and then dive deep to tease out areas of
differential performance.

Overall, the program is doing well, with the average success rate meeting or exceeding the
college-wide goals. Overall program GPA is 2.78 and shows limited volatility. From year to
year there are changes, but only on the order of one percent in the overall performance.
Taken from this perspective, the program is accomplishing great things for the enrolled
students. But, as has been discussed in previous sections, the program services three
distinctly different student populations and results should be considered in this light.

PHYS100: Typically, these students come to physics in order to satisfy a general education
prerequisite in order to transfer of complete a certificate program. The average success rate
overall is 80%, well above any benchmarks. Average GPA is 2.96. These students need not
be well-versed in mathematics or data analysis in order to do well in the course.
Demographic analysis shows Asian students (88%) slightly outperforming White (83%) and
Filipino (82%) students in this course, but there is a significant gap between Asian students
and African American student performance (78%). The Latinx group fares the worst, with a
success rate of 75%. Though 75% is still above the college target, the 13% gap relative to
the higher performing population is large enough to be a symptom of some deeper issue.
Overall, in each of the populations listed, the women tend to perform about 2-3% better
than their male counterparts, but the gap is not very significant.

Overall retention rates are good as well, with an average of 87%. Again, Asian students fare
the best in this category, with a 93% retention rate, with women slightly outperforming
men as in the case of success rates. White students (89%) and Filipinos (90%) show similar
retention rates. African American students have an 87% rate of retention as do the Latinx
students.

Overall then the 100 level course shows remarkably stable performance across several
years and various demographic groups. There are no clear gender based gaps in either
retention or performance. Presumably, this is because students are not required to posses
any particular skill sets upon entering the course. The low barrier to entry does not lead to
any significant degree of self-selection so all outcomes are similar. It is also the case that
there has been a contract faculty member teaching the majority of the PHYS100 sections,
thereby affording stability to the course. There are also a significant number of resources
available to help students succeed, including MT2C tutors and a large amount of online
resources to help resolve conceptual challenges.



PHYS125/126: Students in these populations are typically headed towards a life science
degree or certificate program. There are some minimal prerequisites to enrollment but
comparatively speaking the required mathematical aptitude for success is fairly low. The
program GPA for these courses is 2.86, which is still respectable. The success rate in these
courses shows more variability ranging from a low of 67% to a high of 82% just one year
later. Overall success rates (76%) exceed the college targets, but the data for the various
demographic groups is more varied. Asian students (78%) and White students (80%) show
similar success rates and GPA. Filipino success rates (78%) are similar as well. Latinx
students show a small decline (73%) in success but their GPA is 2.60. African American
students (61%) show a marked decrease in success rates and have the lowest aggregate
GPA at 2.31. Within each of these subcategories, gender differences start to emerge. Asian
women perform almost 6% better than their male counterparts when it comes to success
but show no real difference in GPA. Latinx women perform 4% better on average than their
male counterparts and the spread in performance is 7% higher for women in the White
classification but both groups show similar GPAs among men and women. The trend is
completely reversed in the Filipino population. Here, males (78%) succeed at much higher
rates than females (45%) and have higher (3.07 vs 2.67) GPAs as well. Is this due to some
cultural phenomenon?

Male African American students are not present in sufficient numbers to have statistics
calculated along gender lines. Are African American students under represented in the life
sciences as a whole? Numbers from the data warehouse show these students present in
statistical numbers in biology and chemistry, with higher retention and similar success rates
when compared to the physics 125/126 population. Is the decline in this population due to
the mathematical prerequisites imposed by the physics course work? Is there some other
factor at play? It is well documented that the vast majority of students are exposed to
biology and chemistry classes in high school , but access to physics is greatly skewed
towards the Asian and White populations. Studies suggest that this may well be the case.
Lack of early exposure to physics and the reputation of the subject matter for being difficult
may well impact how likely students are to enroll in a physics course.

Retention rates average 87% overall, which is encouraging. Among women and men there
are no significant differences in retention when taken as a whole. Asian women (91%)
outperform Asian men (86%), while White women (90%) show a small gap with their male
counterparts (88%0). In the Latinx group, about 80% of both men and women are retained,
but the gap is quite pronounced in the Filipino population where retention rates are 87% for
men, but only 55% for women. Presumably this also correlates to the large spread in course
GPA in this population.

As in PHYS100, PHYS125/126 have benefited from a contract faculty teaching a large
number of the sections and providing stability to the students enrolled in the course. There
are still readily available resources for students enrolled in these courses as there is a large
body of students on campus that have successfully completed these courses and can act as
a resource for struggling students.

PHYS195/196/197: Students in these courses are almost entirely geared towards transfer to
a four-year institution in order to pursue a degree in a STEM discipline. These students have
the largest barriers to entry, requiring multiple mathematics courses in order to satisfy the
various course prerequisites. These students often carry heavy course loads, with
simultaneous enrollment in chemistry, mathematics and physics courses in order to satisfy
their transfer requirements in a timely fashion. Overall success rates (72%) in this



population are still reasonable given the difficulty in the course material. The average GPA is
a bit lower, around 2.67 overall.

Demographic analysis reveals trends similar to those explored in the other PHYS offerings,
but the disparities are greater. While the average success rate is a respectable 72%, Asian
and White success rates (76%) are significantly higher than Filipino (67%0), African
American (61%b) or Latinx (60%) students. When GPA is examined, Asian students have an
average 3.02 as compared to White students with an average of 2.02. In the Asian
population women have an average GPA higher them their male counterparts, but the
opposite is true in the White population. Filipino women are not represented in large enough
numbers for statistical analysis, but Filipino men average a 2.43 GPA in the program
courses. Both Latinx men and women show the same GPA, 2.27. This is higher than their
White counterparts, despite the higher overall success rates in the White student
population. This is a bit puzzling but the disparity may well be the result of small number
statistics, where individual values can skew the average of a small sample. This seems to be
at play in the African American data as well, where average GPA is 2.51 but overall success
rates are lower than other populations.

When gender success rates are examined, Asian women (78%) enjoy a narrow edge over
Asian men (75%), while White women (74%o) trail White men (77%) by the same amount.
Latinx men and women perform at the same level. Filipino women are not represented in
statistical numbers, nor are African American women. African American men have the
lowest overall success rate at 57%. Again, the issue with small sizes and statistical
validity cannot be ignored

Average retention rates are 84% overall, with a 1% spread between men and women. Asian
(84%) and White (87%) retention rates lead those of Filipino (77%0), Latinx (80%) and
African American students (77%). Asian women (86%) lead Asian men (84%) but White
men (88%) lead White women (84%). Latinx men (80%) and women (77%) are similar in
retention rates. African American men have a retention rate of 77%, while Filipino men
post a score of 74%. African American and Filipino women are not present in large enough
numbers to give credible statistics. This has been the subject of much research and
scholarly interest. Why - when represented in numbers equal to or greater than their male
counterparts in PHYS100 and 125/126 - do women suddenly vanish from physics
classrooms? Is there a perception that engineering is male dominated field? Is there some
other reason?

The 195/6/7 populations present the greatest challenges to student success. There are only
limited resources available to help this population succeed. The STEM Peer Mentoring
Program is the only realistic avenue by which students in this population can increase their
chances for successful transfer. In general the population of students on campus that have
successfully completed these courses is very small since most students transfer immediately
after completing either 196 or 197. This makes it difficult to recruit, train and maintain a
suitable pool of tutors with which to assist the students. By far, the most utilized resource
for students in this population is regular contact with professors. The current state of the
physics program is such that there is a lack of contract faculty. This means that there are a
disproportionate number of adjuncts serving the populations that require the most ‘hands
on' interactions as they try to integrate their previous mathematical education with very
abstract and challenging course concepts.

In summary, there are areas in which the program can try to close the retention and
success gap in various demographic pools. Through outreach it may be possible to increase



the numbers of certain under represented student populations in the physics program. It
will require breaking stereotypes about who can and cannot succeed in STEM fields and may
require additional resources to compensate for lack of exposure to the ideas and
mathematical methods of physics. The overall data seems to indicate that there has been
some erosion of performance over the past few years - not coincidentally this is closely
correlated in time to the first contract faculty retirement. This has forced the remaining
faculty to split their time and attention between multiple courses. Unsurprisingly, doing
many tasks at the same time often results in suboptimal outcomes.

(REQUIRED) How does your program help to prepare students for success
beyond your classrooms?

Physics instruction delivers on the statement: Learn to Think, Think to Learn. It provides
some of the most flexible framework with which to address issues and problems by
instructing students to approach complex problems in a series of simple steps. It forces
students to think critically about the problems they face and to develop alternate means by
which to solve them. It reinforces the techniques of scientific inquiry and provides students
with hands-on experiences in designing experiments, collecting and analyzing data and then
drawing supportable conclusions from that data. Long after the particulars of the course
material fades from memory, the principles by which one may skeptically investigate their
world continues to serve our students well.

The listed benefits accrue to anyone that enrolls in a physics course. For those that engage
with physics with the tools of calculus, the 195/6/7 courses prepare students for transfer
and success in STEM majors. While it is difficult to track students once they leave the Mesa
campus, it is often the case that students will reach out to the contract faculty to express
their appreciation for the physics education they obtained at Mesa. They often will cite how
well they were prepared and what an advantage that offers them over their new classmates
at their transfer institution. What follows are just two examples of messages received by the
contract faculty in the past year. Although they are short, they are on point.

"Hi X,

I took 195 and 196 with you several years ago. Both classes thoroughly whooped me, and
the two A's | earned were the most satisfying of any of my classes, even through the BS |
completed in geophysics (with a physics minor) this spring. Just wanted to say thanks for
being the real deal; | felt like | had a leg up on other students. I'll be applying for grad
school this winter, with the aim of a PhD in climate science. Keep fighting the good fight.

Sincerely, Scott X."
"Hey Professor X,

How are you doing? Things are great here! Starting classes at Stanford and feel super
prepared thanks to all of the lessons about units. Most of my classes have had to
reintroduce them due to some lack of understanding by some. Not the case here thanks to
you! Just wanted to reach out and say thank you!

Ryan X."



(REQUIRED) Given your stated area(s) of focus in your program overview section,
has your program introduced new or different actions that may have affected
changes in these indicators? Please describe.

Well, the program is in the process of locating and hiring new contract faculty. Interviews
for the first position have been held and a second position will be posted in the spring. Until
the actual arrival of new faculty the program'’s area of focus remains unfulfilled.

(REQUIRED) Has your program introduced any new actions specifically focused
on issues of equity? Please describe.

The answer depends upon which course level is addressed. At the PHYS100 level a new
faculty hire with strong outreach and engagement skills will be working on increasing
engagement in the general population and encouraging students that may never have
considered a STEM career to explore different choices. At the PHYS125/6 level, much effort
has already been invested in 'flipping’ the classrooms and encouraging student engagement.
At the 195/6/7 level, time has been invested into the STEM Peer Mentor Program to
cultivate groups of scholars that can act as role models and resources for their classmates.

All these efforts are aimed at 'leveling the playing field' inasmuch as is possible. The barriers
to entry into the engineering physics courses do much to limit the population of under
represented students. It is difficult to strive for equity when entire demographics are
missing from the student population. To be perfectly clear, it is the systemic lack of
opportunity to engage with science and mathematics during early and secondary education
that restricts access to these engineering physics classes. The populations in the 100 level
courses are far more diverse, but then again there are minimal prerequisite courses. This
encourages students from a diverse population to learn about science by removing barriers
to engagement. It is unrealistic to remove prerequisites for the engineering physics courses,
but until the issues around early education are addressed it is unlikely that the physics
program demographics will undergo a dramatic shift.

(REQUIRED) Describe the trends in enrollment for your program. What changes
might you foresee in the next 2-3 years?

Over the long view, enrollment is up sharply. In the past year, as Miramar adds additional
capacity and the economy has expanded, enrollment overall has adjust downward by about
10%. There may be some erosion in the PHYS100 level population. Perhaps some of the
students fulfilling GE courses will opt to delay transfer while they work a job. For the life
science and engineering physics students it seems unlikely - after the significant investment
in time and courses made to be transfer eligible - that they would abandon college prior

to completing their educational objectives. It is not expected that economic factors will
greatly affect enrollment. As Miramar College has added multiple sections of physics. there
has been some noticeable reduction in waitlist numbers. It was once common to have a fully
enrolled class, seven people on the waitlist and a large number of crashers in each section.

Recently there has been a noticeable decline in crashers and waitlisted students, though
section enrollment is fairly level. This is a positive development overall for the students,
even if it does complicate matters of hiring and scheduling. Does one hope for the best and
recruit a faculty member for a course only to tell them that the course is canceled for low
enrollment? This leaves the adjunct faculty without an opportunity to seek employment at
another location and is patently unfair to instructors. Does one schedule the least number of
sections so that they are guaranteed to fill? What about excess student demand? Unlike



other subjects that have a more robust candidate pool, the physics adjunct pool numbers in
the dozens. It is often nigh impossible to find faculty to teach additional sections right
before the start of the semester. Hopefully, the next few years will give some clarity about
how to balance offered sections against student demand across the district. For now, the
additional sections offered have had the effect of reducing pent-up demand for class
sections.

(REQUIRED) Are there any data sets that are not already provided in the
dashboards that you could use to inform your program?

A significant number of the physics program students are oriented towards transfer to four
year institutions. It would be extremely helpful in judging the efficacy of the program if
data could be obtained about the transfer student success rate once they are at the transfer
institution.

(REQUIRED) In what ways can the college support your program in our effort to
encourage major and career exploration early on in a student’s college
experience?

Since the physics curriculum is intimately associated with demonstrations of physical
phenomena and the exploration of ideas in the laboratory, it would be very helpful to obtain
new equipment in sufficient quantities to allow for full utilization of the laboratory spaces.
The BARC request process is too capricious to allow for long term planning. As such there is
little effort invested into ‘'thinking big'. Students remark about the age and lack of technical
sophistication of the existing laboratory equipment. This, in turn, makes it difficult to ignite
the 'gee whiz!" moments that can spark a student's hidden passion and lead them towards a
career in a STEM field.

Enter "not applicable" if your program/service is not CTE.

(REQUIRED) For CTE programs ONLY: Provide specific labor market information
showing: 1) Number of jobs available or projected in San Diego County 2)
Number of other institutions offering the program 3) How many Mesa students
completed the program in the last three years 4) The pay rates for those in the
industry (limit 500 characters) (P.N.2.A)

Enter "not applicable" if your program is not CTE.

not applicable

(REQUIRED) For CTE Services ONLY: How are CTE students identified and
tracked for service? (limit 500 characters) (P.N.2.B)
Enter "not applicable" if your service is not CTE.

not applicable

(REQUIRED) For CTE programs/services ONLY: Upload the report from
Launchboard that includes at least three (3) of the following Strong Workforce
metrics for your BASELINE year.

Please use the Cal-PASS Plus Launchboard Link available in the Directions.



Refer back to Direction #3 to #6 on how to attach documents.

Strong Workforce Program Metrics

a. Number of Enrollments

b. Number of students Who Got a Degree or Certificate

c. Number of Students Who Transferred

d. Percentage of Students Employed in Two Quarters After Exit

e. Percentage of Students Employed in Four Quarters After Exit

f. Median Earnings in Dollars Two Quarters After Exit

g. Percentage of Students Who Achieved a Job Closely Related to Field of Study
h. Percentage Change in Earrings

i. Percentage Who Attended a Living Wage.

Enter "not applicable" if your program/services is not CTE.
not applicable

(REQUIRED) For CTE programs/services ONLY Upload the report from the CCCO
Perkins site for the College Aggregate Core Indicator Information by 6 digit TOP
Code.

Please use the Core Indicator Reports Link available in the Directions.
Refer back to Direction #3 to #6 on how to attach documents.

Enter "not applicable" if your program/service is not CTE.
not applicable
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Form: 2018/19 Comprehensive Program Review Instructional Outcomes and Assessment Section (See appendix)

7> Program Analysis (REQUIRED)

Form: 2018/19 Comprehensive Program Review Instructional Program Analysis Section (See appendix)

7> Program Goals (REQUIRED)

Physics Program Goal Set 2014-2015

Goal

Goal

Update and Innovate Laboratory
Curriculum

Assuming the funding of a second,
full time ILT position, the program
needs to devote time and energy
to developing new laboratory
experiments with which to
demonstrate the principles of
physics.

Hire Contract Faculty - 2017/2018
It has been 12 years since the
last hire. Contract faculty are
retiring and it is necessary to find
new faculty to help the program
maintain the standard of
excellence and plan for future
growth.

Mapping

CA- Mesa College Strategic Directions
and Goals: Strategic Goal 1.1, Strategic
Goal 1.4, Strategic Goal 1.6, Strategic Goal
4.1, Strategic Goal 4.2, Strategic Goal 6.2,
Institutional Learning Outcomes:
Communication:, Critical Thinking:,
Technological Awareness:,

Revised SLOs: Communication, Critical
Thinking, Problem Solving

CA- Mesa College Strategic Directions
and Goals: Strategic Goal 1.1, Strategic
Goal 1.2, Strategic Goal 1.3, Strategic Goal
1.4, Strategic Goal 1.5, Strategic Goal 1.6,
Strategic Goal 2.1, Strategic Goal 2.2,
Strategic Goal 3.2, Strategic Goal 3.3,
Strategic Goal 4.1, Strategic Goal 4.2,
Institutional Learning Outcomes
2016/17: Communication, Critical Thinking,
Information Literacy, Professional & Ethical
Behavior

7 Action Plans for Non CTE Programs (REQUIRED)

Actions

Physics Program Goal Set 2014-2015

Created
with

& watermark
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Goal

Goal: Adapt to Lab Spaces

Identify challenges particular to the laboratory environment in the new building and
develop strategies/methods to ameliorate or minimize any negative impact on student
learning.

No actions specified

Goal: Update and Innovate Laboratory Curriculum

Assuming the funding of a second, full time ILT position, the program needs to devote
time and energy to developing new laboratory experiments with which to demonstrate
the principles of physics.

+ Action: Increase Budget

Budget Augmentation Request must be
completed and submitted to the appropriate
committee for review.

Describe the actions
needed to achieve this
objective:

Who will be responsible  Lead Writer

for overseeing the

completion of this

objective:

Request to be completed in 2018/2019 Program

Review cycle

Provide a timeline for
the actions:

Created
with

Describe the
assessment plan you
will use to know if the
objective was achieved
and effective:

List resources needed
achieve this objective
and associated costs

(Supplies, Equipment,

| % watermark

If the program budget is increased and the
program becomes able to reach the end of the
year without greatly exceeding the allotted
budget.

Additional funds must be made available to the
physical sciences department .
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Computer Equipment,
Travel & Conference,
Software, Facilities,
Classified Staff, Faculty,
Other):

SAN DIEGO MESA COLLEGE

Action: Innovation in the Laboratory

Describe the actions
needed to achieve this
objective:

Who will be responsible
for overseeing the
completion of this
objective:

Provide a timeline for
the actions:

Describe the
assessment plan you
will use to know if the
objective was achieved
and effective:

List resources needed
achieve this objective
and associated costs
(Supplies, Equipment,
Computer EqQuipment,
Travel & Conference,
Software, Facilities,
Classified Staff, Faculty,
Other):

| % watermark

Faculty and ILT meet and discuss ideas for new
laboratory experiments.

ILT and faculty collaborate to produce design
parameters for required materials.

ILT implements design and produces materials.

Individual faculty members that have ideas
they wish to implement in their courses and
the ILT for the program.

After the filling of the ILT position originally
requested in 2003.

If new experiments are produced, the objective
will have been achieved.

Effectiveness will be determined by feedback
based on laboratory experiences.

Feedback will inform any modifications to
equipment or procedure.

Classified Staff - Instructional Laboratory
Technician
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+ Action: New Faculty Hires

Describe the actions
needed to achieve this
objective:

Who will be responsible
for overseeing the
completion of this
objective:

Provide a timeline for
the actions:

Describe the
assessment plan you
will use to know if the
objective was achieved
and effective:

List resources needed
achieve this objective
and associated costs
(Supplies, EQuipment,
Computer EqQuipment,
Travel & Conference,
Software, Facilities,
Classified Staff, Faculty,
Other):

¥ watermark
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Goal: Hire Contract Faculty - 2017/2018

It has been 12 years since the last hire. Contract faculty are retiring and it is necessary
to find new faculty to help the program maintain the standard of excellence and plan
for future growth.

Complete program review faculty requests
Cross fingers and wait

Lead Program Review Writer

By December 1, 2017

The program receives approval to hire new
faculty.

Resources: 3 contract faculty.
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7> Project Plan for CTE Programs Only (REQUIRED)

7> Closing the Loop (REQUIRED)

Form: 2018/19 Comprehensive Program Review Instructional Closing the Loop (See appendix)
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Form: "2018/19 Comprehensive Program Review
Instructional Closing the Loop™

Created with : Taskstream
Participating Area: Physics

(REQUIRED) Program name
Physics

(REQUIRED) Which one(s) of the following were received in past year?
e Other: HSI Grant funds for equipment

(REQUIRED) How have these resources benefited your program and your
students?

The HSI purchases of rechargeable batteries, classroom demos and a few pieces of lab
equipment have provided immediate results that have benefited the program and by
extension, the students.

The expenses associated with purchase and disposal of alkaline batteries was a significant
drain on the program budget. Moving to rechargeables has eliminated a large recurring
expense - often between 10 and 20% of the program yearly budget - and has reduced the
hazardous waste associated with the program that requires disposal. This is a clear win-win
situation, which is why it is puzzling that this request was not funded by BARC or
Foundation Minigrants despite repeated attempts.

The purchase of updated or new classroom demonstration materials is very useful in
demonstrating physical applications of the laws of physics. These simple demonstrations are
effective for all course levels and add a level of clarity to the discussion that helps students
understand the phenomenon. In the cases where the demonstration raises new questions,
or helps hone in on a core misconception it is serving as a teaching tool of the best kind -
visual evidence of theoretical or mathematical modeling and its validity.

Finally, the purchase of a few pieces of laboratory equipment did several things.
Replacement of damaged equipment that is beyond repair. Extra equipment that allowed for
the formation of additional laboratory groups that were smaller - allowing more opportunity
for interaction with equipment. The final pieces provided enough equipment such that two
different courses could conduct the same experiment on the same day. In general, the
program only has enough equipment to be used in one laboratory session. Close
coordination between ILT and course faculty is required in order to assemble a laboratory
schedule that does not cause equipment conflicts. This extra equipment now allows certain
fundamental experiments to be performed by two courses at the same time. While this may
not seem like much, from a pedagogic perspective this is welcome news. Now the classroom
presentation of core topics can be paired with laboratory verification of the model, instead
of having to wait several weeks to see the validity of the topic discussion. This is known to
improve retention and understanding of course material, or it can force students to confront
their misconceptions sooner rather than later and thereby allow the instructor to intervene
to correct erroneous thinking.
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7, Liaison's Review

Form: Instructional Program Liaison's Review 2018/19 (Comprehensive)

7> Manager's Review

Form: Instructional Program Manager's Review 2018/19 (Comprehensive)
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